Identification of two segments, separated by approximately 45 kilodaltons, of the myosin subfragment 1 heavy chain that can be cross-linked to the SH-1 thiol.
The thiol-specific photoactivatable reagent 4-(2-iodoacetamido)benzophenone (BPIA) can be selectively incorporated into the SH-1 of myosin subfragment 1 (S1), and upon photolysis an intramolecular cross-link is formed between SH-1 and the N-terminal 25-kDa region of S1. If a Mg2+-nucleotide is present during photolysis, cross-links can be formed either with the 25-kDa or with the central 50-kDa region [Lu, R. C., Moo, L., & Wong, A. G. (1986) Proc. Natl. Acad. Sci. U.S.A. 83, 6392-6396]. Heavy chains with these two types of intramolecular cross-links and un-cross-linked heavy chain have different mobility on sodium dodecyl sulfate (NaDodSO4)-polyacrylamide gels and therefore can be purified electrophoretically. Each type of heavy chain was cleaved with Staphylococcus aureus protease, chymotrypsin, or lysyl endopeptidase. The cleavage points were determined on the basis of the molecular weights of weights of peptides containing the N-terminus, which was identified with the use of an antibody. Locations of the cross-links were deduced by comparing the peptide maps of cross-linked and un-cross-linked heavy chains. The results indicate that the segment located about 12-16 kDa from the N-terminus of the heavy chain can be cross-linked to SH-1 via BPIA independently of the presence of a nucleotide, whereas the segment located 57-60 kDa from the N-terminus can be cross-linked to SH-1 only in the presence of a Mg2+-nucleotide. With use of the avidin-biotin system, it has been shown that SH-1 is located 13 nm from the head/rod junction [Sutoh, K., Yamamoto, K., & Wakabayashi, T. (1984) J. Mol. Biol. 178, 323-339]. Since BPIA spans less than 1 nm, our results show that two regions, separated by approximately 400 amino acid residues and located in the 25- and 50-kDa domains of S1, respectively, are also part of the head structure about 12-14 nm from the head/rod junction.